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s/076/60/005/011/009/025

18,1260 B015/BCED

AUTHOHRS: Tylkina, M. &., Povarova, K. B., Savitskiy, Ye. M.
TITLE: Ternary Solid Solutions in the Tungsten - Molybdenum -
Rhenium System

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 1%,
PP- 2458-2461

TEXT: The article under consideration shows a part of the constitution
diagram of the W - Mo - Re ternary system obtained by the method of
microstructural analysis, by measuring the hardness and the melting point
of the alloys. The authors studied the diagram on the side of the solid
solution in tungsten and molybdenum up to 50 wt% rhenium, with the alloys
of the parallel cross sections W - Mo being selected with a constant ><
rhenium content of 10, 20, 30, 40, and 50% (Fig. 1)}. From the data of
phase analysis, three isothermal cross gections of cast alloys, annealecd
at 1750°C for 3 h, and at 1000°C for 450 h were recorded. The cuts for

the microstructural examinations were etched in a mixture of 10% KOH and
309 Ki[Fe(CN)6] (1 : 2). A fairly large region of ternary solid solutions
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with body-centered cubic crystal lattice was observed in the system con-
cerned. A ternary € -phase formed. Between the ternary solide -solutions
and the & -phase there is the two-phase regionc +4§ (Fig. 1). It may bde
observed from the pictures of microstructure (Fig. 2) of the cross section
with 40 wt% Re that the alloy with 40 wtZ W and 20 wt% Mo is situated at
the limit of solubility and is a one-phase ternary solid solution at high
temperatures, which on a decrease of temperature passes over into" the two-
phase stateoi+g . The alloy with 30 wt% W and 30 wt% Mo remsins a one-
phase ternary solid solution at all temperstures. The alloy 50 wt% ¥ ana
10 wt% Mo, on the other hand, has a two-phase structure« +7 at all
temperatures. The formation of twins, which had already been observed by
Highes and Geach (Ref. 5), C.T. Sims and K. J. Jaffee (Ref. 6) was
jdentified in the region of ternary solid solutions. This additional
deformation by twinning is explained by the larger amount {in this field)
of the densely packed hexagonal rhenium. For this reason, high elasticity
and good mechanical properties are expected of alloys of this region. In
the region of ternary solid solutions hardness changes little with
temperature (Table). Changes in the solidus temperature showed that in the
region of ternary solid solutions at constant rhenium content (up to
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30 wt# Re) there occurs & uniform drop of the melting point of alloys

with a decrease of the tungsten content and an increase of the molybdenum
content. In the authors' opinion, the alloys of the composition of

ternary solid solutions are specially suited as building material,

wherever great demands are made on strength, plasticity, weldability,

and a high melting point, but no stability to oxidation at high temperatures
There are 2 figures, 1 table, and 8 references: 4 Soviet, 5 German, and

1 US

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 7(
(Institute of Metallurgy imeni A. A. Baykov of the Academy
of Sciences of the USSR)
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\UTHORS: Tylkina, M. A, Povarova, K. B. ’

-I'I'ITLE: Second All-Union conference on 7r}mnium’ ' !

SOURCE: AN SSSR. Izv. otd. tekh, nauk. Metellurgiye 1 gornmoye delo, no. 2, 1963,
174-176 i :
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, iTOPIC TAGS: rhenium , b

. | . S

WRSTRACTt The Second All-Unlon Conferemce on Rhenium was held in Moscow on November; '
19-21, 1962. The conference was organized by the Institut metallurgii im, A. A,
Baykove (Institute of Metallurgy) and by the Gosuderstvenny*y institut redidkh i
metallov (Goskomitet SM SSSR po chernoy’i tsvetnoy metallurgii) /[Stete Institute of
Rare Metals (Goskomdtet SM SSSR of Ferrous and Nonferrous Metallurgy'l?f The First .
Conference on Rhenium was held in Moscow in 1958, and the International Symposium
on Rhenium was held in Chicego in 1960. At the second conference 6/, papers per- S
taining to the sources, extraction, properties, snd uses of rhenium were presented.
Authors and subjects of these papers are listed. '
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s/078/61/006/008/033 ‘018
gi210  uo® 25514 3127/8220
AUTHORS : Savitskiy, Ye. M., Tylkina, M. A., Povarova, K. B.

~—e— T

TITLE! Phase diagram of aluminum-rhenium
PERIODICALs Zhurnal neorganicheskoy khimii, v. 6, no. 8, 1961, 1962-1965

TPEXT: A compound of the type ¢sCl is known to the authors from the liter-
ature: AlRe, a = 2,884, The alloys were prepared from 99.8% Re and
AB-000 (AV-000), 1. e., 99.9% aluminum. The plotting of the diagram is
rather difficult, since the weights (Al: 2.7; Res 21.02), the melting
points (Al: 660°C; Res 31709C), and the boiling points (A1s 2060°C; Res
58700C) are very different. Alloys containing 13,6 - 86.3 % by weight

of Re were prepared in an arc furnace with water-cooled tungsten electrodes
in an argon atmosphere at a pressure of 400 mm Hg and remelted 4 - 5 times
in order to obtain a homogeneous phase. Alloys containing O - 6% of Re \\
were fused in an induction furnace with NaCl as flow medium from aluminum
and alloys containing 37% of Re in corundum crucibles. Alloys containing
88.5 - 99.6% of Re were fused from rhenium and compounds containing 74.5%
of Re in the arc furnace. The melting point of alloys containing 74.5 -
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Phuse diagram of... B127/B220

99.6% of Re was determined using the capillary method and an optical
pyrometer. The compounds enriched with aluminum were tested with a
special device recording the thermogram on heating and cooling by means

of a Kurnakov pyrometer, A high-temperature thermocouple W - 3% Re/W - 15%
Re was wed. Thermal analysis was effected in a vacuum furnace with tungsten
heaters and helium atmosphere, Alloys containing O -~ 82.5% of rhenium
were tempered in evacuated quartz ampullae for 500 hr at 5709C, and

alloys containing 74.5 - 99.6% of Re for 100 hr at 1000°C, for 5.5 hr at
1300°C, and for 1.5 hr at 16009C and 10-4 mm Hg. The Brinell hardness of
alloys with 0 - 60% of Re was measured with 2.5 mm balls and at a pres-
sure of 31,25 kg. Moreover, the hardneass of the alloys was measured by
neans of a Viokers diamond at a pressure of 10 kg, and with a [TMV .3
(PMT=3) diamond at pressures of 20 and 50 g. The X -phase of the disgram
ocrresponds to the a-phu§e of manganese, The lattice parameter a = §.85 R,

the space group 143 m- L<{. The miorohardness is 800 ks/mm2. Alzao has

s miorohardness of 1000 kg/mmz. Al1230 has a miorohardness of 360 kg/mm2
and the same struoture as A112W or 1112Mo with oubic struoture. The
lattice parameter a = 7,528 t 0,001 2, the apace group Lm}-Ti. There are
Card 2/4°
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AUTHORS: Savitskiy, Ye. M., Tylkina, M. Ao, Povarcve,; K. B.

TITLE: The Phase Diagram of the System Rhenium--Molybdenum
(Diagranma sostoyaniya sistemy reniysmolibden)

PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 2,
pp 424-434 (USSR)

ABSTRACT: The phase diagram of the system Mo-Re ¥
of the results obtained by physico-chemical and analyti=

investigations {determination of the melting point, mi:
scopie, X-ray, snd phase gnalyses, determinations of th
specific electric resistansze, and determination of s01idiy)o
“For the produstion of the alloys maximum purity rhenium
(99.8%) and molybdenum (99.8%) were used as initial mater:alse
The pressed samples were sintered in vacuum at 1500%. In tre
gystem rhenium-molybdenum solid solutions containing 58 weight%
rhenium (42 at % Re) are formed el temperatures near the
melting point. The solidity of molybdenum alloys increaszs,
in the field of solid solutions, from 130 kg/mm® (pure )
molybdenum) to 205 kg/mm2 for the alloy containing 5% weighty
rhenium., In slloys with 4%-46 weight % rhenium the Liquidus

Card 1/5 and solidus curve of the solid solutions show & minimum at a
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The Phase Diagram of the System Rhenium-Molyodenuz

temperature from 24501}050 The X-ray analiysis showe
upon increase cf rhenium content the lattice constant o ne
solid solution is reduced and is 3.12 £ in the alloy w2%h

53 weight %. The determination of the electric resistance < n-
firmed the range of solid solutions. The specific electric
resistance of pure molybdenum is 6.6.10=6 ohm-cm, and rises

to 27.6.1Ou6 ohm-cm in allcys witn 42 weight % rhenium.
system Mo-Re the O-phase (385M32) i3 formed after a peritec
reaction at 2570°. The lattice parameters of the 0-phase ar=a:
a = 9.54 & and ¢ = 4.95 %. The micro-solidity of the o-phase

is 1850 kg/mm2° The specific electric resistance of the o-
phase is stronger than that cof the golid solution and amgun®s

to 3#:.10“4 ohm.cm in the alloy with 78 weight % Re. The 4 -
phase field a + 0 exists between the g-pnase and the fielz
of solid solutions. The mono-phase field of solid sclutions
of molybdenum in rhenium exists at the melting point tempera-
ture starting with 10 weight % molybdenum and amounts up to
2-3 weight % Mo at 1100°. The solidity of the alloy with
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The Phase Diagram of the System Rnenium-Melybienur

-y
95 weight 7 Re 1w reduced 1o 320 kg/mmn
pure rhenium. In thege alloys also the

. -H X . e
is reduced %2 shm.cm for *he allcy with

In the system ® th2 phase X is formed after
reaction at 1850%. Ths peritectic changs ¢ + B2
place in aliloys whish contelin 81-95 weight % rhenius
phase has the structure of type a-Mn as has been
L-ray analysis, The micrcscopic examinations of

electric resistance o alleys with 81-95 I

prove the exigten:e the X -phase. The _idity

H 0y
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resistance of the allcysarea intreaszd by the forma
new phase X . There are 7 figures, 2 tables, and *
3 of which are Soviet,

ASSOCIATION: Institut metaiiurgii im. A. A. Baykcva ikademii nauk SSSR
(Institute of Metallurgy imeni 4. 4. Baykov of the Academy
Sciences, USSR)

SUBMITTED: November 25, 1957
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SAVITSKIY, Ye.M., doktor khim. nauk, otv, red.; RYABCHIKOV, D,I., doktor
khim, nauk, red.; BIBIKOVA, V.I.; doktor khim, nauk, red.;
TYLKINA, ¥.A., kand, tekhn, nauk, red.; POVAROVA, K.B., inzh.,
red,; MAKARENKO, M.G., red. izd-va; SIMKINA, G.S., teklm, red,

[Rhenium; transactions] Renii; trudy. Moskva, Izd-vo Akad, nauk
88SR, 1961, 278 p. (MIRA 15:1)

1, Vsesoyuznoye soveshchaniye po probleme reniya, 1958,
(Rhenium)
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AUTHORS: Tylkina, M. 4., Povarova, K. B., Savitskiy, Ye. M.

TITLE: Phase Diagram of the System VanadiumJL Rhenium V\

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol, 5, No. &,

pp. 1907-1910 0///
TEXT: The phase diagram depicted in Fig. 1 was determined by means of a

measurement of the melting temperatures, microscopic and radiographic
analyses, measurement of the hardness of the alloys and the micro
hardness of the components. The initial substances were V and Re powder
fused together in an arc furnace. The melting temperature wag determined
by means of an optical pyrometer calibrated according to the pure metals.
The hardness was measured according to Vickers with a nmMT-3 (PMT~3)
apparatus. The X-ray pictures were taken with an PKA, (RKD) camera.

In Fig. 2 the microstructures of V-Ro alloys arve dopicted, and a Table
glvey the analytical data and hardnesses. An exact description of
ranges, lattice constants, and physical data of the new d-phase (VRe;)

Card 1/2
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Phase Diagram of the Systen Vanadium - s/o7e/6o/oo5/ooe/o15/o1a
Rhenium B004/B052

solig solutions; a- and B-phases, a+f3 eutectic, and the twophage ranges
of a+0 and 0+B. There are 2 figures, 1 table, and 2 references: 1 Soviet

and 1 Us, V//

ASSOCIATION: Institut metallurgii im, A, A. Baykova Akademii nauk
SSSR (Institute of Metallurgy imeni A. A, Baykov of the
Academy of Sciences. USSR)

SUBMITTED: February 17, 1960
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SAVITSKIY, Ye.M., doktor khim. nauk, otv. red.; WYABCHIKOV, D.I.,
doktor khim. nauk, red.; BIBIKOVA, V.I., doktor tekhn,
rauk, red.; TYLZINA, M.A,, kend, texhn, raus, rec,;
POVAROVA, K.B., kand. tekhn. reux, red.; HORISCVA, L.V.,
inzh., red.; MAKARENKO, M.G., red.

[Rhenium; transactions] Renii; trudy. Moskva, Nauka,
1964. 257 p. (MIRA 18:1)

1. Vsesoyuznoye soveshchaniye po probleme reniya. 2d, 1962,
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ACC NR, AM6003227 Monograph
o . o : E+y
Savitskiy, Yevgenly Mikhailovich; Tylkina, Mariya Aronovna; Povarova,
Kira Borisovna _ ; T T~
0 ?ﬂ _ .
Alloys of rhenium (Splavy reniya) Moscow, Izd-vo "Nauka," 1965. 334 p,
illus., biblio., (At head of title: Akademiya mauk $55SR. Gosu- ™

darstvennyy komitet po chernoy i tavetnoy metallurgii pri gosplane
5S5R, Institut metallurgii im. A. A, Baykova) 2500 coples printed,

TOPIC TAGS: rhenium, rhenium alloy, alloy containing rhenium, rhenium
production, rhenium property, rhenium alloy property, rhenium
phase diagram -

PURPOSE AND COVERAGE: This monograph 1is published as an encyclopedic
summary of modern knowledge on rhenium, its alloys and compounds.
An attempt was made to generalize the data gathered by authors
about the_ structuregand physicochemical nzgpngigaﬂ%f rhenium, itsg
alloys and compound\a9 and to determine the application of rhenium
in industry.

. TABLE OF CONTENTS: : s

Foraword‘-- 3
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"Introduction == 5 : 1
-References == 8

Section 1. Rhenium Raw Material Sources and the Technology of
Rhenium Production.

Ch.- 1. Rhenium raw material sources == 9 ' .

Ch. I, Industrial sources of rhenium production -~ 11

'Ch. 11I. Rhenium extraction from rhenium containing products -= 13
References =-=- 17-18 :

" gection 2. Production and Properties of Metallic Rhenium,

1 c¢h. 1V. Production of metallic rhenium == 19

Ch., V. Obtaining compact rhenium == 26
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Ch. VII, Rhenium chemical properties -=- 50
References ~- 72-75

VIII. Rhenium physical properties.=~-= 76
IX. Rhenium mechanical properties == 94
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X;IV. Mechanical properties of rhenium alloys =-- 188
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XVI. Elastic properties and thermal expansion of rhenium
alloys == 227
Referenceg ~= 234-235
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References ~- 253-254
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References =~= 275-276
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SHMULEVICH, A.I.; POVAROVA, L.M.; TURSUNOV, P.T.; LI, P.H.; ORLOV V.P.

Chemotherapeutic characteristics of the new prepargtlon_azidineo
Veterinariia 38 no,1lg23~25 K 161 (MIRA 18:1)

1. Gosudarstvennyy nauchne-kontrolinyy institut veterinarnykh
preparator Ministerstva seliskogo khozyaystva 83SR (fox
Shmuievich, Poverova) 2. Hauchno-issledovatel’zkiy institud
veterinarii fkademii sel?skokhozyaystvennykh nauk Uszbekskoy
SSR (for Tursunov, Li, Orlov),.
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Atheism of Bpicurus. Heuka 1 shizhn' 27 no.2:49-51
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1. Hoskovskiy gosudarstvennyy universitet.
(Atheism)
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Tylkina, M. A., Povarova, K. B., /020 60,/131/02/034/071
Savitexiy, Ye. Mo T B011/B005

7 Vv
The Sigma Phaae‘4 in the Rhenium-Van;diuml\System

Doklady Aksdemii nauk SSSR, 1960, Vol 131, Br 2, pp 332-334 (USSR)

In their previous paper, the authors established the phase diagram
of the vanadium-rhenium system (Ref 10). In the preseni'ﬁiﬁef,
they wanted to determine the temperature range of the existence of
the & -phase. For this purpose, they annealed casting alloys at
nigh temperature (1750° for 7 b, 1500° for 5 h, 1000° for 450 h).

The X-ray investigation was carried out in 8 chamber of type PED
with CrKx -radiation. The X-ray structural and microstructural
investigations showed the eutectoid decomposition of the & -phase
at 1500°. 2 solid solutions are formed: on the basis of vanadium
() end rhenium (Fig 1 8,b). The roentgenogran of a casting alloy
shows a system of lines characteriatic of 6 -phases (Tﬁble 1). The

lattice parameters were computed s followa: a = 9.39 A, € = 4.86
¢/a = 0.52. Table 1 1ists comparative data of roentgenographic

calculations of ¢ -phases in rhenium systems with zirconium, vana-
dium, niobdium, tantalum, chromium, molybdenum, wolfram, manganese,

B SRR ET 2 e i BT
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Savitskiy, Ye. M., Tylkina, M. A., Povarova, X. B.

Rhenium Recrystallization Diagran (Diagranma rekristallizatsii
reniya)

Doklady Akademii Nauk SSSR, 1958, Vol 119, ir 2,
Pr 274 - 277 (USSR)

Rhenium has different mechanical and physical properties which
distinguish it from other metals and which are also of inter-
est for modern engineering. Rhenium is a high melting metal,
its melting point is at 3160°C. It has mechanical high strength
and plasticity properities at room temperature as well as at
higher temperature. The following is characteristic for rhenium:
high resistance to wear, and resistance against corrosion in
various agrressive media. The electric rezistance of rhenium

is higher than that of tungsten. Also other properties offer
wide prospects for the use of rhenium in different fields of
engineering. The recrystallization diagram of rhenium has
hitherto not yet been published. The authors investigated the
recrystallization diagrams of rhenium after cold deformation
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Rhenium Recrystallization Diagram 20—119-2-25/60

(rolling) of cast and metal-powder samples. As initial material
served the powder of metallic rhenium which had been reduced
from potassium perenate (perenat kaliya).Fromthis powder the
samples were produced by powder metallurgical methods. These
rhenium bars were melted in an arc furnace in an argon atmosphe-
re at a pressure of 200 torr. The coarse crystalline structure
of the cast metal could be removed. The gamples had z re-
crystallized polyhedral siructure wiih a crain diameter of dop
and served as initial material for the whole work. The treat-
ment of the samples is snortly discussed. The temperature at

the beginning of recrystalli-ntion was deternined by means of
X-ray methods from thc occurence >f the first points on the
diffraction rings. A diagram . hows the temperature of the begin-
ning of recrystallization of rhenium as a function of the de-
gree of cold deformation. This tenperature drops with increasing
deformation de:;ree 1750°C at 5% deformation to 120Q°C at

40 -60% deformation. In cold deformation of rhenium the grains
were cruched. In the case of low compression dejrees the forma-
tion of deformation twins is observed in rheniun., Further de-
Card 2/4 tails are discussed. Te temperature of the berinning of re-

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013427
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Rhenium Recrystallization Diazran 20-113-2-23 /o

crystallizetion of powder metallurgical rhenium drops with
increasing deformation degree fronm 185000 at 5 /% to 150000
at 48% of deformation. A diagran shows the dependence of

the size of the grains on the temperature of annealing as
well as on the degree of defor:nation. The temperature of

the beginning of crystallization of molten rheniun is lower
than that of the beginning of recrystallization of powder
-metallurgical rhenium which is explained by the different
degree of purity of the material as well as by the presence

of a microporosity in powdeﬁhetallurgical rhenium. According
to the data on the recrystallization and on the change of

the hardness of rhenium the optimum temperature for annealing
of the rhenium deformed with a compression degree of nmore
than 1o0% the temperature ranze froa 1750 - 2400°C can be
assumned. There are 4 figures and 7 references, 5 of which
are Soviet.
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AUTHORS: gavitskiy, Te. M.y Tylkina, M. 4., povareva, K. B.
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TITLE: The Phase Diagram of. the System Chromium © Rhenium (Diagrammé
sostoyaniya sistemy khrom = reniy)

PERIODICAL: Zhurnal.,neorganic.heskoy khimii, 1959, -Vol 4, Nr 8,
pp . 1928-1930 (8sSR)

ABSTRACT: By mesns of varioua phyai.coe-.chamical..me.thod.s (determination of
+the melting poini, .,microscopit.analysis, Xeray analysis,
peasurements of haxndness. aad mic.rohardnesa) , the phase diagram

chromiumerhenium was determined. (Big..1). Some microstructures

of .east or thermally procesaed alloys are show¥n in figure 2.
The .pha.sa.:di‘sgramshowa.a..peritgc:u.c. type. The pegitectics
are.betwean 2}%09.-- (1iquid phase.+. p =% o) and 2280 (1iquid

phase + 0= a the solid a~-golution is formed on Cr-basis, the
solid solution on Rh-basis)). The hardness of the s6lid solution
increases with the rheniui cortent (138 kg/om? for pure CT;

522 kg/un? for the alloy with 3.5 % by waight R). The one-
phase range of the solid golution of chromium and rhenjum was
Card 1/2 approximately outlined. Apparently the solubility of chromium
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- Th2 Phase Disgram of the Systea Chromium - Rhenium

in rhenium does not excesd 5 % by waight Cr. It ig emphagized
that an addition of 40% rhenium to chromium improves the
Plasticity of chromium and its processing is facilitated by
cutting. There are 2 figures and 8 references, 4 of which
are Soviet,
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SAVITSKIY, Ye.M.: TYLKINA, M.A.; POVAROVA, K.B.

Structural diagran of the rheniun - molybdenun system. Zhur.neorg.
khim. 4 no.2:420-04 F '59, (MIRA 12:3)

1. Institut metallurgii imeni A.A. Baykova AN SSSR,
(Ahenium-molybdenun alloys)
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AUTHOR: Povarova, K.
M. A.-(Candfﬁ?fﬁ*ﬁ"téchnical'scienceé);

\‘h . \.
chnical sclences); Tylkina, 43?.
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Savitskiy, Ye, M, (Doctor

'.TITLE:'kTernafyvguégstegéﬁolzbdenum-fheniuh'ailoyé

o . S gy 5 e :?f)@_ : o
_SOURCE: Vsesoyuzndye soveshchani e po-probleme-reniya,
vIQ&2:ﬁjRéﬁiy*(Rhenium)}Tcrﬁdyisoveghchaqug.?
1964,0155=160 - o LSRR S

AT e e T
Moscow, Izd-vo Nauka,

"TO?Iﬁ‘TAGS:'irhenipﬁ,
lizatianzemperature,
temperature {g o :

cdngsten,.moiybdepdm,

4 ternéry'alloy,’recrystaIQ
‘mechanical property,

nil ductility transition ,

ABSTRACT; A series of W~Mo-Re alloys.containing 33—66% W, 22—40% Mo,
.and 11=—24%Z Re has been investigated, Small, 70-—75-g alloy ingots
~waere preforged at 1400f—10000,_t0113d’8t'1200—-80001(beloﬁ the re-
crystallization point) with a toral ‘reduction of more than 90%Z to a
- thickness of 0.7-~1.0 mm. The temperature of the b

tallization of the alloys varied from 1450 to 1559 depending on ccom-

2 position, The room temperature strength and elongation were 113 to
4 Card  1/2 o : : o
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allowable maxinnm length- ot‘ vorkpiece 2000 mm, a.nd allovable mximum diameter of -
. workpiece 80 mm, The contrdl box has a time-deley device e.nd is used to conirol
_-the uelding equipment in Opemtion. o

© ASSOCTATION: Shang-hai Lao-tung tien han chi eh'eng (_1_- nghal Leo-tung Electric -
“Welding Equipment Plant) :
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POVAROVA, L.N., mladshiy nauchnyy sotrudnik
) - Prophylaxis of piroplasmosis in cattle, Veterinariia 40 nc,7:
20-21 Ji1 ‘'63. (MIRA 16:8)

1. Gosudarstvennyy nauchno-kontrol'nyy institut veterinarnykh
preparatov,

(Piroplasmosis) (Cattle--Diseases and pests)
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AUTHORS: Bagatov, B.N.; Martynov, Vv.N.; Povarov, v.S.

TITLE: Progressive Trends in Production of Forgings for Steam and Gas Tur-

bine Blades

PERIODICAL: Kuznechno—shtampovochnoye proizvedstvo, 1960, No. 1, pp- 17 - 19

f

TEXT ¢ Brief general information is glven on new precision forging mgpngdﬁl

for turbine and compressor bladesgﬂaTsNIITMASh has developed a new technology cm-
sisting in extrusion and rolling operations, and straightening combined with heat b¥/

treatment. The first experimental
turbine and li4th and 16th stages of BK-50-1 (VK-50-1) are shown (Figs.

blades for the Tth stage of PT-600-6 (GT-600-8
1 and 2)

{nning with cylindrical billet and ending with ready forged

in shaping stages beg
blade. For comparison, the forging equipment used in industry at the time being,
hinostroyeniya

and suggested by LF VPTI on filial VPTI tyazhelogo mas
(Leningrad Branch of VPIL of Heavy Machine Building) and by TsNIITMASh is listed
in tables (Table 1 and 2). ALl methods give the same 2 - 3 mm machining allow-
ance, but the new method requires simpler equipment and less power. The TIIIMASh
version (right in Table 1) takes a specialized 1,000-ton hydraulic press for ex-

Card 1/3

APPROVED F :
OR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013427



RELEASE

Tu

Jo e s

g Or X7 =
SR e e e

83470

s/182/6o/ooo/001/004/oo8
A161/A029

Progressive Trends in Production of Forgings for Steam and Gas Turbine Blades

trusion; specialized 315-ton forging rolls for rolling, and a special 2,000-ton
press for straightening—sizing The general trend 1is organization of specialized
production centers. Organisational suggestions have been made also by NIAT.
TeNITTMASh has suggested five plan versions for line production of blade forg-
ings for stationary steam and gas turbines. A1l systems elither eliminate milling,
or require only 1ittle of it, ralse the metal utilizatlion ecoefficient from 0.2 to
0.5, and cut the work and costs from 35 to 50% compared to the present production
practice. An approximate equipment layout is shown (Fig- 3) for production of
turbine and compressor blades with constant as well as varylng cross section area
and without reinforcement of the work portion. A hot-rolled round bar is
straightened in machine 11" passes to a centerless stripping machine "% for re-
moving surface defects, then it is heated, and cut into blanks in a special die
in a crank press, 3" " then the blanks are heated without formation of scale to
the temperature of the upper deformation interval, lubricated, flattened and ex-
truded in a special press, "y"  4n single heating, cleaned after cooling in the
installation "5", they pass into inspection and go on into the heating furnace
ngt with protective atmosphere, pass into special forging rolls "7" and from

Card 2/3
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NAZIl, Vladimir Sergeyevich; FIS'YAUK, .3
MARTOEVICH, Yu,P,, red.
[Kew types of orined and prickled vegetables; from the
practices of the Consumers Associaticns of the R.4.F.S.R.)
lovye vidy sclenykh i kvashenykh oveshchei; iz opyta ra—
boty potrebsoiuzov RSFuR, Moskva, Ekonomika, 1964. 50 p.
(MIRA 1834)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013427



CIA-RDP86-00513R001342

"APPROVED FOR RELEASE: Tuesday, August 01, 2000 s
o Lsteess BT () /BPF(c)/EHP(3)/T " Pet/ir -4 o
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] AUTHOR: . Povarova, Z. G.5 Bagtensv, 6. W, T T 2 o
| TITIR: -Rotationa) ﬁSéoaimetera and methoda for the investigation of the flaw :
“7.] of rubber-like polymergh . BT S S S

f’ SOURCE: Kaiichuk 1 rezina, n%.g 11, 1964, 1R.22

;.‘};! TOPIC TAGS: rﬁbbe;-, viscous flow, polymer, polymer physical ‘chemistry i

o ABSTRAGT‘ ﬂxe ‘design and principle of operation of a number of USSR rota~ R
o |itional ‘viscosimetorafare reviewsd. Results. of measurements carried out on
.-livarious types of viscosimeters operating either at a constant shsar deforma=.

. {itlon (¥ = const.) or a comstant shear streas (P = constg, are compared, with
.- |: particular attention to_meaaurementa on po}xieobui_zlene.. It is brought out

" -|i that the energy of aotivation of elastomer flow can bo caloulated oither on ,
Ltho tasls of data obtained at § Z.20n5% or data obtained at P = const, - —

- 13427
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POVAROVA, Z.G.

Viscosimetric method of determining atructural changes of polymers
when procsssed at various temperatures and pressures.

Report to be presented at the 13th Conference on high-molecular compounds
Moscow, B8-11 Oct 62
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CHUNAYEVA, Z.V., tekhnicheskiy redaktor

[Specialized veterinary surgery] Chastnaia khirurgiia domashnikh
zhivotnykh. Izd. 2-oe, perer. Moskva, Gous. jizd-vo selkhoz. lit-ry,
1956. 360 p. (MLRa 9:8)

1. Kiyevskiy veterinarnyy jnstitut (for Povazhenko) 2. Moskovskaya
veterinarnaya akademiya (for Medvedev) 3. Leningradskiy veterinarnyy
institut (for Shakalov, Nikanorov)
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b wazarenko, D. K., A G Poved, and N. N, Leont'yev. Avtomaticheskaya
; 5 5 Mer 1963, 88-88. 3/125/63/000/003/010/012
g Insiitute smeni Ye. O. Paton has developed an experi- '
ctron-beam welding in which the vacuum chamber is di- .
In the welding compartment a vacuurm of 1.1073 -
A higher vacuum of 1.10-% to 2-10-* mm Hg o

Experiments with 1X18HOT LU

. thick showed that complete penetration can he achieved 4
_ccelerating voltage and 2 beam current of 350 ma. The depth- .
of the weld was found to be lower than with welding in a higher

inis could be the result. of faulty design, for the focusing

in the electron-gun zone.

YACULNL,  LIoWeVer,
lens wes located too far away from the weld, (ND} :
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137-1958-2-2627
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 60 {USSR}
AUTHORS: Murach, N.N., Povedskaya, L.G.

TITLE: On the Processing of Complex T'm-Lead—Copper-Z'mc Concen-
trates (K voprosu pererabotki kompleksnykh olovyanno-
svintsovo—medno-tsinkovykh kontsentratov)

PERIODICAL: Sh. nauchn. tr. Mosk. in-t tsvetn. met. i zolota 3 VNITO
tsvetn. metallurgii, 1957, Nr 26, pp 193-199

ABSTRACT: A study was made of methods of separating 2 Cu-Sn-Ph-7Zn con-
centrate with a view to achieving maximum recovery of the Sn
and, on the side, of the other metals. The following treatment

was worked out. The concentrate is roasted for 2 hours at 550-
6500 ; the ash is then teached for 3 hours at 130°- Each ton of
concentrate requires 2 tons of a 35 percent solution of HCIl for
teaching. When this was done, recovery of Sn in the cake after
leaching was 84-86 percent; the Sn content of the cake was
15-30 percent {the Sn content of the concentrate being 4-8 per-
cent); 6-10 percent of the Sn went into solution during leaching.
During the roasting, 5-10 percent of the Sn sublimed. The re-
maining useful components were distributed thus:

¥
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On the Processing of Complex Tin-Lead-Copper-Zinc Concentrates

of the Pb, up to 80 percent passed into the cake, up to 17 percent
went into solution, and part of it entered the gas phase; the Cu
and Zn went almost entirely into solution; the cake after leaching
contained, apart from the Sn, as much as 30-35 percent SiOL_Z
and 25-35 percent Ph. The resulting cake was sent along for
washing, drying, then for reduction fusion into Pb-Sn alloys.
Pb was recovered from the solution (up to 16 percent). In
addition, Cu, Pb, and Sn could be recovered from the solution
by cementation.

G.S.
1. Copper alloyse-Processing
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KRAPUKHIN, V.V, POVEDHRAYR L.G.; YERSHOVA, 5.4,

Deep purification of zine by distillation, TSvet, met, 3
no,6:23-27 Je '61, (MIRA 14:6)

1, Institut tesvetnykh metallov imeni M. I. Kalinina,
(Zinc--Metallurgy)
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5 _ AﬁTHO,R: Cherﬁ?ayév, V. N ; Povedskaya, L. G.; Shaﬂshru'rin,' Yu. S.

o ‘ X o Lo . . ‘W&us::\:.'vxsxé‘xf':?ﬁ" :
- TITLE: Investigation of the mercury purification process. Co
- series of works on the rectification of metals.

: SQURCE: Zhurnal prikladnoyvkhixrnii_,_v,.,37,_no. 12, 1964, 2557-2565

. 'TOPIC TAGS: mercury, purification, distillation, distillation column design,
: Ivacupm distillation 91 o S : : ,

* ABSTRACT: The purification o{

-operating conditions of the plale’
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VEAUTEV{OR: Chernyayev, V. H.; Povedskaya, L. G.; Paremuzsov, Ye. P, /é§
HTTLTLzz»~Column—for'vacuum‘refining metals and other products. Class 40,
No. 168447 4 . PR "

B e .Lj :

;SOURCB‘{{BtuLIﬂeten' i'zobrveteniy { tovarnykh znakov, no. 4, 1965, 63

{-TOPIC TAGS: vacuum refining column, metal vacuum refining, vacuum re=
Cfining, vacuum purification, metal purification :
ABSTRACT:

“ifining metal
. achieve a deeper refinin
- the refining portion of

upper ! _ the vapor outlet finto the dephlegmator
i hm’buu(:e to 1/4==1/6 of the column hetighe. oOrig, art, hasg: 1

.

o ;ASSF’CUT_WS‘ : none
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i AUTHOR: Chernyayev, V. N.; Zernov, V. B.; Povedskaya, L. G.; Yershova, S, A.; |
i _Klofach, T. I. e e T/
Jo

3¢

ORG: none
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TITLE: Deep purification of cadmium and_zinc by rectification and zone refining ﬁ;
/

Y4
SOURCE: Zhurnal prikladnoy khimii, 3{ 39, no. 6, 1966, 1259-1266

TOPIC TAGS: cadmium, zinc, metal purification, metal zone refining, electric
resistance,' cadmium compound, zinc oxide

ABSTRACT: Deep purification of Cdo commercial-grade cadmium and Zn0 commercial-~
i grade zinc by rectification and subsequent zone refining is described. Rectifica- i
i tion was done in a h-f induction heated, graphite, shelf-type column with 26 plates,
or in a quartz bubbling-type column with 10 and 20 plates., A single charge of metal
was 9—11 kg. The purity of the metal fractions obtained with rectification was
determined by measurement of the residual electric resistance at 4.2 K. Rectifica-
tion alone lowered the total content of Al, Ni, Sn, Sb, Pb, Bi, Co, Mn, Ca, Ga and
other impurities in cadmium to less than 1:107° wt 4. The yleld was 60% of the
charge. The lowest values of the residual electric resistance obtained with recti-
fication was 0.9.1071% ohp.em for zinc and 0.6-10710 ohpecm for cadmium. Additional
purification was done by 20-pass zone refining with a molten metal zone 4.5 cm wide

Card 1/2 UDC: 621.915.592:546,47'48
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and a zone speed of 4.5 mm/hr. With zcone refining the residual electric resistance
in zinc and cadmiuf decreased to 0.6-10719 and 0.48.10710 ohmecm, respectively (the
respective purityl299.99998%). From the data on cadmium rectification the coeffi-
cient of the separation for the Cd-Zn system with a low concentration

(1-10-3—10"" wt%) of the second component was calculated and found to be 2.0 * 0,3,
Orig. art. has: 6 figures and 4 tables. [MS]
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"POVEISKAYA, T.4.

Brperience with the management of true eezemas according to
date from three leningrad clinics. Vest.derm.i ven. 35
no.3:58-60 Mr '61. (MIRA 144)

1. Iz kozhmogo oteleniya (zav. T.A. Povedskaya) Leningradskogo
kozhno-venerologicheskogo dispansera No.5 \glavnyy vrach G.Ye,

Dynkevich) .
(LENINGRAD—ECZEMA)
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Viscosity of tin =lags. . M. Loskutov aml L. .
Povedskaya. Tiretnye Metal. 19, No. 5, 48-04c i),
The viscosity of Su slags at the time of tapping is 15=15
poises.  The viscosity increases with acidity. FeO lowers
the vidontty (slags vontg. (084005 of Fe) are Larly thand
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shonhl net exeesd 1 EE 0 Low lie shigs are e
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greater quantities of Caldy s not welvisabde . Aakdu, ot 17
ol Mut) huwers the visconity by half M. ok

N e

LComim (L fwEnT)

At m-3L A SETALLURGICAL LITERATURE CLASHIPICATION

H
[RTLIN ALY
TRIUET 41F ONT UM LA

.’ 3 b A

H - b 1 e a4
o i oa
° [ X J
®

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013427



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

EEAn e e Ey ECRMA S A S P LR

KRSSENIKH, R,M.; SOTNIKOV, V,G.; TRIPPEL', V.G.; SHUMILOV, Yu N.; POVELICHENKC,
A : .

N S (AL ST A ST P

Lifect of plasticizatlion on the physical properties of polyvinyl
chloride resin, Iazv, TPI 126:36-45 164, (MIRA 18:7)
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ACC NRi AR5020054 SOURCE CODE: Un/ooel/éslooo/om/sosafs%eT

FUTHOR: Kessenikh, R.M.; Sotnikov, V.G.; Trippel', V.G.; Shumikov, Yu.H.; 7/71

Gruzdeva, Yu.G.; Povelichenko, A.P. c

2 At g .
B S

ORG: none i e
P

TITIE: Effect of plasticization on the maysical properties or lyviayvlchloride tar

SOURCE: Ref. zh. Khimiya, Abs. 125344

REF SOURCE: Izv. Tomskogo politekhn. in-ta, v. 126, 196 , 56-.,

TOPIC TAGS: polyvinyl chlori.e, plasticizer, electric properi: vinyl plas:iec, _
brittleness, thermal stress 2
TRANSIATION: A study was made of the effect of iow-molecular . “.r p. sbbicizers (#u)
from dioctylphtalate (DOP) and dibutylsebacinate (DB3) on the G opysital and elec-
tric properties of polyvinylch.oride (PVC). It was estubliv .cd tuat PL ulfects the

maximum of dipole elasticity losses and when the content of PL 15 consideruble it dis-
places the maximum to lower temperature areas and decresses (&; alue; the effect on

P/C vroduced by DBS is stronger than that of DOP. There iz a . .~.iderible PL effect at'___
20® on the resistance of specific volume in plasticized WVC when the compound contains
>,20‘,$ of PL. The greatest effect is achieved by DBS , lowerir, .ie specific volume re-
sistance by 3 points, as compaved to pure PVC. If the compound contains 505 of DBS,

the specific volume resistance goes down by 5 points and is Firwzer lovered at higher

Card 1/2 °
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temperatures. The introduction of PL lowers the embrittlement temjerature (ET): with
e content of 5% of FL io the compound, 8s referred to the ET o ANC, the ET equals
20°; with a 50p content of PL in the compound, the ET equals +°. DOP and DBS have o1
almost identical effect on the thermal expansion and the ET in PVC plastics. BY means
of a roentgenographic anslysis it was eatablished that the irtroauction of PL 1ato WC
(L20%) stinulates 8 better ordered structure of the naterial; however, & furthcs in-
crease of FL (50%) will disturd the order of the compound structure.
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USSR / Mierobiology. Medical and Veterinary Microbiclogy. F-§
Referat Zh.-Biscl., No 6, 25 March, 1957, 22027

Povelitea, F.D.

The Problem of Brucella Registance in Relation to Sanszin.

Tr. Kharkovsk. med. in-ta, 1955, No 34, 158-164.

Among the 25 tested laboratory and freshly isolated strains of

brucella no cultures were found to be naturally resistant to
sanazin (I). In cultivaiing brucella on a medium containing
subbacteriostatic concentrations of I, forme are produced which
possess a higher resiztance to thieg preparation. This circum-
stance indicates adaptabllity of brucella to I. It may be suvr-
mised that in treating brucellosis by I, medically resistant
forms of brucells ars produced.
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Uvemneating of the body and the couteat of ascorbic
acid in the tissues of gulnes pgs. F. 1). Povelitss sod
R. G. Idlina. 414, aspid, { krainc) 1940, °No. 4; 44-6
(in Russian, 47; in French, 47).~The purpose of t
experiments was to study averheating as 8 possible fact
influencing the metabolism of ascorbic acld in tissues.
The animals were {cd 8 scorbutogenic ration with addition
of 21 mg. of vitamin C, for 5-6 days. Then they were
rhmd in a thermostat at 45°, . daily for 2 days, and
al'ohn.onthethirdda. C
of the urine was detd. in
these expts.

U sty
.y 1am L41avigv e wdae 1)

there was 1o &
heating. It Is cond
ment the decrease

to its rapid decompn.
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PovELKINA, /? )

v ’ -
. : ™
. B , K . ¢
= g | .
s ~Systemnatic polarozraphic anelysis of cations. 1. Con- - o
e B ditloyns for dersfmmztgm'v(‘ﬂ:ﬁo per_nnd iron sub- - e ) , o4
Zluli] - grow 5.Mn9.¥.and - +Zlmr. ) . . A
g o511 Anal, Khim. 2, 845-52{1047).—Cu” and Cu* were "By and b of Pb. In detg. Cd in an ammoniacal solii,, ot
GH 1 Setd, Exe, Bir and b (heigkt of wave). BEue. for €0 g chignge in the concn. of Cd did not affect the reduction - - | |"gy
24111 conens. of 0.60003-0.00715 N was ~0.40 to —043 v.i - pote tial; an increuse in the concn. of NHOH shilted the -
£ z{ L] B for the same concils. was =048 to —0.51 v. The ' E,, und Ei, toward more neg. values, while & decreased R
: S supporting electrolytes, NaCl, KCl, BaCl,, CaCly, (NH))s somewhat; the nature of the supporting clectrolyte hud 8l =g
1zl 1} 80O, und N1I;NO; had practically no effect ou Ey., nor o no eifect on the reduction potential but & decreased sonte- =
8 3{51] b (22.5-26,0 mm.). Only NaC lowered Esa. to 0.38 what with an increase in the conen. luo ucid soln, an in- x| V!
v. This phenomenon will be investizated further. In erease in the conen. of Cd above 0.02 N shifted Ly con- ER
S * ammmoniueal tartrate soln., the Bee and h of Bi “’mﬂ.‘"Fd =siderably toward pos. values. In detg, trivalent Fe, al =y
a practically const. in the presence of 0.1 N solns. of inert the conen. of the supporting clectrolyte (NI1,),50, had S
salts, Fap = —0.50to ~0.70 v., 8 = 37.5-41.0 mm. practically no effect on Eg,, aud . The concn. of KNa cl=:
v - The clieet of concn, of a neutral salt on the ., By uod tartrate strougly aflected £y, and b, In detg. Al with “1x :
2 I of Bi was studicd with NHNGs., As-the conen, of the \; CaCl; s supporting clectrode, h decreased as CaCl in- A
sult increased Eg,, became more pos. and b decreased, =" ereused,  Up to a CuCly conen, of 2.7 N, Evy, remained 2ty
2 Eiyy detd, in HCL zoln. changed withi the concit. of HCIL. ; caust., above this conci. £/, becumne meze neg.  Cr gave - | g
9 For Pb, the relation between & and concu., was disectly pro- v/ 2 waves both unaffected by conen, Ce* o Crty, Iy, ; I
- portional in an geid, olk., and ammoniacal tartvate media. approx. ~0.05 v. and Cr** — Cr Esy —1.50 v, The 1P
§- "t in alk. solus. Sn, Sb, and As did not affect the h-concn. ‘ ) . it
“; relationship of Pb, Sn greatly affected the reduction po- Y
=1 tentinl (E4-.. changed from approx. ~-0.72t0 ~0.044 v.), . 4,
|8} -Cr any Al had no eflect. In acid solus. CaCly nffected ¢ g
&
513 J
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lirst £y, retiained Bhafected by the Coten, of the TN

| Pporting elcclmlyte, Ei/y of the Second waye shifted w.ly; .
! € conen, of the SUpporting electrolytc. It is recom.- |
mended to det, Criithe presence of 0.1-02 N CaCly, ing i 2
3.9-5. 11 Conditions for the 2

. 9-5. . [
| analysly of the arsenjc subgroup, Ng. A. Portnoy and -
g elkina,  Ibid, 3, 85-01(1048) .~ Tyegy of Sq - S e
] Cl, 180, alk, KNa tartrate, ang o N 'Y
S0, + EtOH solns, The best regyles were in HCY, : L
) solns, A gam le of Sp iaq dizsolved [ -8 N HQy ard o e
R B ’ { the soln, vag ild, to 1 ; "HCL Ag SUpporting electrolyt ¢ ' Y
R - . BaCl, or NaCl was ugeq. Prior 1o taking of Polarogramg | . . i
A3 pasged throuih the saln, {or | y, Under these con. . BRI
 ditlons the heighe of the Sn++ wava [ Proportiona| ¢ ite : ol
‘. conen, in soln, Etgullg 00w results warg obtained fy; g ]
soln. of 1 part’s y¥r 1 8nd 1 part of Feop using Nu;- . o/
SO or K. 4.43 supportj g electrolyta and ying oyt~ . . . C (3]
the anglysfg under H, EtQH reduced tha helght of wave, » : to- .
In the absence of H, the height of the Spt+ Wiy R &
reduced to zagn wlter 3 hrg, Trivalent Sy was detd, | -}
10N H;s0,, s =02 v, In'an Oxalate goln,, Eyp 04 . IR o
Yaina 10-209 afs. soln, Eq " wgy o Ve, in & neutrg) soln, | . . ;
oA 8 v, and i a soln, Sousisting otql‘ Part of H.S0, . @,
. @

anii"l p::u't of EtOH, " .27 v, ¢ supporting
tlectrolyte shauld he NasSO, or K380, the solit, shoyld s ;
contain 2-3 drops of gelatin, and the detn, should he L :

0.
1 carried oyt upgey H. Trivadeyy As in 1,80, solq, gave g~ . :
Waves. The 3rd [s Unstable, - an alk, soln, Ag couid ' : . @
not be detd. # H,80, 4 EtOH salp, As gave 3 wives : ’ @
. of which only tpe Ist, By, Zppy Yoy Is relfable, Wh ' :
- 150, Sb, and 10r¢ present together, tfncy nre readily dog, [ < e‘
. ' 04 eoln, of § jpast § ¥ 1,50, and 1 part B0j1 ’ -y

.84 drops of 1% gelatly solg.
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- --PQVEL'WENKO, i.P., dotsent
Subtalar dislocation of the foot. Orton.,trawm. i protez..
18 no.5:86 S-0 '57, (MIRA 12:9)

1. Iz imfedry gospital'noy khirurgii (zav, - prof.Y'e.I.Zakharov)
Krymskogo meditsinskozo instituta (dir. - dotsent S.I.Georgivev-
slci_v). .

(FOOT--DISLOCATIONS)
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POVEL!NENKO, h.P., dots.

fi-l' P e A BT LSV . '
Brief report on the activities of the Crimean Surgical ?zcé:t{l%g)
1956. Uov.khir.arkh. no.6:84-85 N-D 57, :
(SURGKHY-—-SOGIBTIES)
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Sy!temllk Analysiv of Cations by the I’ohro(nphit
IL Conditions for Determination the Ele-
Arsenic Sub(roug. (In Russian.) M. A
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JFOVELYAGINA, 2+5.; TELITCHENEO, M.M.

Concentration of radioactive phosphorus and strontium by verious

fresh-water mollusks, Biul, MOIP. Otd. biol. 64 no.2:79-83 Mr-Ap

159, (MIRA 12:10)
(Mollusks) (Water--Purification) (Radicisotopes)
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mun: than the outer lraves.
vitamin C in cul cabbages. M- M. l'hlrlman
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